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1. | nt roducti on
1.1 Background
Thi s Suppl enental Assay Method (SAM describes procedures
for potency testing biological products containing
Sal nonel | a chol eraesuis, as prescribed in the Code of
Federal Regulations, Title 9 (9 CFR), Part 113.122. M ce
are vaccinated tw ce, 14 days apart, and challenged with a
standard dose of virulent S. chol eraesuis 7-10 days after
t he second vacci nati on.
1.2 Keywords
Sal nonel | a chol eraesui s, potency, nobuse,
vacci nation-chal l enge, 9 CFR 113.122, bacterin

2. Mat eri al s

2.1 Equipnent/instrunentation

2.1.1 Bausch and Lonb Spec 20 spectrophotoneter, or
equi val ent

2.1.2 Bunsen burner

2.1.3 37°C incubator

2.1.4 Mcropipettors, 20-200 pl and 200-1000 p
2.1.5 Vortexer
2.1.6 Crinper for alumnumseals on serumyvials
2.1.7 Rotary shaker

2.2 Reagents/supplies
2.2.1 S. choleraesuis challenge culture, IRP SCC
serial 5. This culture is available fromthe Center
for Veterinary Biologics-Laboratory (CvB-L), United

States Departnent of Agriculture (USDA), Aninmal and
Plant Health Inspection Service (APH S), Anes, |A
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2.2.2 Test bacterin(s) containing S. chol eraesui s
2.2.3 APHI S-approved S. chol eraesuis reference
bacterin, IRP SCB serial 4. This reference bacterin
expires on January 1, 2001. It is available fromthe
CVB-L, USDA- APH S, Anmes, |A

2.2. 4 Syringes, 1 ni

2.2.5 Needl es, 26 ga, 3/8 in

2.2.6 A ass serum bottle, 20-100 n

2.2.7 Rubber stopper, 13 x 20 nm and al um num cap
for serumbottle

2.2.8 d ass tubes, screw cap, 13 x 100 mm

2.2.9 Pipettes, 5 m, 25 mi

2.2.10 Mcropipette tips, up to 1000 ul capacity
2.2.11 Tryptose agar plates (for plate count)
2.2.12 Tryptose broth

2.2.13 Phosphate-buffered saline (PBS)

2.2.14 Brain-heart infusion broth

2.3 Aninmals

2.3.1 Mce, 16-22 g. Although the 9 CFR does not
specify a specific nouse type or source, sone col onies
of mce may be relatively resistant to sal nonellosis
and therefore less suitable for this assay.

2.3.2 Sixty mce are required for each serial to be
tested (20 mce/dilution x 3 dilutions/serial). Sixty
additional mce are required for the reference
bacterin. Thirty mce are required to determ ne the
LDs, of the challenge inoculum Al mce nust be from
t he sane source colony and of simlar weight and/or
age.
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3. Preparation for the test

3.1 Personnel qualifications/training

Techni cal personnel need a worki ng know edge of the use

of general |aboratory chem cals, equipnent, and gl assware
and nust have specific training and experience in sterile
techni que, the handling of live bacterial cultures, and the
handl i ng of m ce.

3.2 Selection and handling of test mce

3.2.1 Mce of either sex may be used, but females are
recomrended.

3.2.2 Al mce nust be housed and fed in a simlar
manner .

3.2.3 ldentify each cage of mce by treatnment group

3.2.4 1If any mice die after vaccination but prior to
challenge with live S. chol eraesui s, necropsy these
mce to determ ne cause of death, if the cause of death
is not outwardly apparent. |If the cause of death is
unrelated to vaccination, file the necropsy report with
the test records, and no additional action is needed.

|f death is attributable to the test bacterin, report
the death imediately to the Center for Veterinary

Bi ol ogi cs-1 nspection and Conpliance (CVB-1C), which may
request further safety testing of the bacterin.

3.2.5 Wien the test is concluded, instruct the aninal
caretakers to euthani ze and incinerate the mce and to
sanitize contam nated roons.

3.3 Preparation of supplies/equi pnent

3.3.1 Sterilize all glassware before use.

3.3.2 Use only sterile bacteriological supplies
(pi pettes, syringes, needles, rubber stoppers,
di luents, etc.).
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3.4

3.3.3 Al equipnent nust be operated according to
manuf acturers’ instructions and mai ntai ned and
calibrated, as applicable, according to current
CVvB-L Standard Operating Procedures (SOPs).

Preparation of reagents

3.4.1 S. choleraesuis Bacterin. Reference

bacterin IRP SCB serial 4. Expiration date January 1,
2001. Dilute this reference bacterin 1:5 in PBS

i medi ately prior to use. (For purposes of cal cul ating
PDso, the 1:5 dilution is considered undil uted when
conparisons are made with the test serial.)

3.4.2 S. chol eraesuis challenge culture. The
chal l enge culture, IRP SCC serial 5, is |yophilized in
2-m amounts. Store vials of |yophilized culture at
4°C or col der.

3.4.3 Phosphat e-buffered saline (NVSL nedi a #10559)

Sodi um chl ori de 8.0 ¢
Pot assi um chl ori de 0.2 g
Sodi um phosphat e, dibasic 1.15 g
Pot assi um phosphat e, nonobasi c 0.2 g
Reagent grade water g.s. 1000 n

Adjust pHto 7.2 £+ 0.1. Autoclave 20 mn at 121° C
Store at 20°-25°C for no |onger than 6 no.

3.4.4 Tryptose broth (National Veterinary Services
Laboratories [NVSL] nedia #10404)

Trypt ose broth powder (BBL or equival ent) 26 ¢
Reagent quality HO g.s. 1000 n

Autoclave 20 mn at 121°C. Cool before using. Store
at 20°-25°C no nore than 6 no.

3.4.5 Tryptose agar (NVSL nedi a #10093)

Trypt ose agar powder (BBL or equival ent) 41 ¢
Reagent quality HO g.s. 1000 n
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Aut ocl ave 25 mn at 121°C. Cool in 56°C water bath.

Pour into sterile petri dishes. Allowto cool to room
tenperature. Store at 2°-7°C for no nore than 6 no.

3.4.6 Brain-heart infusion broth (NVSL nedia #10009)

Brai n-heart infusion (BBL or equival ent) 37 ¢
Reagent grade water g.s. 1000 n

Aut ocl ave 20 min. at 121° C. Store at 20°-25°C for
no | onger than 6 no.

4. Perf ormance of the test
4.1 Vaccination of test aninmals

4.1.1 Check the | abel on each product to confirm
identity and dose vol une.

4.1.2 Test each test bacterin and the reference
bacterin at 3 fivefold dilutions. Typically, test the
bacterins at 1:5 (e.g., 1 mM + 4 m), 1:25, and 1:125
dilutions. Remnder: An initial 1:5 dilution of IRP
SCB serial 4 is nade to create “undiluted” reference
bacterin for purposes of this assay. It is permssible
to make fivefold dilutions other than those described
as long as the reference and test bacterins are tested
at the same dilutions. For viscous bacterins, it is
advi sable to start at 1:2 or 1:3 and neke fivefold
dilutions fromthis starting point to increase
injectability of the product at the |ow dilution.

4.1.3 Thoroughly m x product by inverting end-to-end
at least 10 tines. Make the appropriate fivefold
dilutions of the reference bacterin in PBS. Mke
identical fivefold dilutions of the test bacterin(s) in
PBS or the diluent approved in the specific outline of
production for that product. (Sonme oil-adjuvanted
products require oil-based diluents.) Place each
dilution in a separate sterile injection vial. Prepare
dilutions imediately prior to use; do not store in
diluted form
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4.1.4 Weigh 5 randomly selected mce imediately prior
to vaccination to assure that the average body wei ght
of the mce is between 16 and 22 g. Record weights.

4.1.5 Vaccinate separate groups of 20 mce with each
of the 3 test bacterin dilutions and 3 reference
bacterin dilutions. For reference bacterin groups,

i nject each nouse with 0.25 nm intraperitoneally.

I nject test bacterins intraperitoneally at a dose

vol une that corresponds to 1/20 of the | east dose

recommended on the product | abel. This volunme nmust not
be <0.1 nml.
Note: It is permssible to vaccinate a few extra m ce

in each group to conpensate for any potential deaths
that may occur prior to challenge. However, if extra
m ce are vaccinated, all surviving at the tinme of
chal | enge nust be challenged with live S. chol eraesui s
and included in data cal cul ati ons.

4.1.6 Revaccinate the mce in a simlar manner 14 days
after the first vaccination.

4.1.7 Retain 30 nonvaccinated nmce to determ ne LD
of the chall enge.

4.2 Preparation of challenge

4.2.1 Reconstitute a vial of challenge culture in
1 m brain-heart infusion broth.

4.2.2 1lnoculate 3 tubes containing 10 m of

brai n-heart infusion broth with 100 ul of reconstituted
cul ture.

4.2.3 Incubate the inocul ated tubes at 37° + 1°C for
16-20 hr.

4.2.4 Performa gramstain on the overnight culture,
using the nethod described in the current version of
|BBSCPOOO4‘ If the bacteria in the gramstain are
short, gramnegative rods (evidence of pure culture),
proceed to the next step. |If the challenge appears
contam nat ed, discard affected tubes.
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4.2.5 Inoculate 200 mM tryptose broth with 4 ml of the
overnight culture. Incubate at 37° + 1°C on a shaker
(100 rpnm) until the density is 25 = 2% T at 620 nm
usi ng a Spec 20 spectrophotoneter, approximately

4 hr.

1. Place the culture in a 13 x 100-mm screw- cap
tube for spectrophotonetric determ nation.

2. Use sterile tryptose broth in a 13 x 100-mm
tube as a blank for the spectrophotoneter.

4.2.6 Performa gramstain on the standardi zed
culture, as described in Section 4.2.4.

4.2.7 Prepare a 10°® dilution of the standardized
culture in tryptose broth. This preparation, which is
used to challenge the mce, will hereupon be called
chal I enge inoculum Place challenge inoculumin a
serumvial and seal with a rubber stopper and al um num
ring. Place in a serumvial and seal with a rubber
stopper and aluminumring. Save aliquot(s) of this
inoculumin a separate vial; retain vial(s) as

sanpl e(s) for postchall enge plate counts.

4.2.8 Mke 3 additional tenfold dilutions (1071,

102, and 10°% of the challenge inoculumto determnne
the LDs; of the challenge. Place each dilution in a
separate serumvial and seal

4.2.9 Place all vials of challenge on ice to transport
to animal room Keep on ice through chall enge
procedure and until challenge is added to plates for
posti nocul ation plate count.

4.3 Timng and adm nistration of chall enge

4.3.1 Challenge all vaccinates 7-10 days after the
second vacci nati on.

4.3.2 Challenge nonvaccinated LDs, controls at the
sane time as the vaccinates.
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4.3.3 Inocul ate each vaccinated nouse with 0.25 m of
chal I enge inoculumintraperitoneally, using a 26-ga,
3/ 8-in needle.

4.3.4 Inocul ate separate groups of 10 nonvacci nated
control mce intraperitoneally with 0.25 m of each of
the LDsy dilutions.

4.4 Postinocul ation plate count

4.4.1 After mce are challenged, performa plate count
on the chall enge inoculumaccording to the current
versi on of [BBSOPO019] using the vials retained for this
pur pose.

4.4.1.1 Use tryptose broth as a diluent, and
pl ate on tryptose agar or 5% bovi ne bl ood agar.
| ncubate plates aerobically at 37° + 1°C for
18- 30 hr.

4.4.1.2 Calculate the colony-formng units (CFU)
per chal |l enge dose according to the foll ow ng
formul a:

Average count in 0.1 m x 2.5 x dilution factor
(see tabl e bel ow)=CFU 0. 25-m dose of
chal | enge culture

| f plates used for avg. count were inocul ated Dilution
Wit h: factor
10! dilution of challenge inoculum 10
10-2dilution of challenge inoculum 100
103 dilution of challenge inoculum 1000

4.5 (oservation of mce after challenge

4.5.1 Qbserve the mce daily for 14 days after
chal |l enge. Record deat hs.
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4.5.2 |f deaths occurring after challenge are
suspected to be due to causes other than sal nonell osis,
necropsy such mce to determ ne the cause of death. |If
cause of death is unrelated to vaccination and/ or
chal I enge, do not include data fromthese mce in the
total deaths for the test.

5. Interpretation of the test results

5.1 Interpret the test as prescribed in 9 CFR
Part 113.122.

5.1.1 Calculate the LDs (theoretical dose/dilution at
whi ch the chall enge woul d be lethal to 50% of the
control mce) of the chall enge inocul umusing the
Reed- Muensch net hod of estimation, or equivalent. A
valid test nust have an LDs; between 10 and 1, 000.

5.1.2 Calculate the PDs; of the reference bacterin and
each test bacterin (theoretical dose/dilution at which
the bacterin would protect 50% of the mce) using the
Reed- Muensch net hod of estimation, or equival ent.

5.1.2.1 At least 2 dilutions of the reference
nmust protect >0% and <100% of the mce for a valid
test.

5.1.2.2 |If the PDs, of the reference cannot be
cal cul at ed because the |l owest dilution tested
protects <50% of the mce, the serial may be
retested, provided that the follow ng conditions
are net:

1. If the serial is not retested, it is
unsati sfactory.

2. If the protection provided by the | owest
dilution of the standard exceeds t hat

provi ded by the | owest dilution of the test
serial by at least 6 mce, the test serial is
unsati sfactory w thout additional testing.

3. If the total nunber of mce protected by
the reference (sumof survivors in al
di lution groups) exceeds the total nunber
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protected by the test serial by 8 mce or
nore, the test serial is unsatisfactory
W t hout additional testing.

5.1.2.3 If the PDs, of the test serial in a valid
test cannot be cal cul ated because the hi ghest
dilution protected nore than 50% of the mice, the
serial is satisfactory without further testing.

5.1.3 Divide the PDy, of each test serial by the PDs
of the reference to calculate the relative potency (RP)
for each serial

5.1.4 If the RP of the test serial(s) is >0.5, the
serial is satisfactory.

5.1.5 If the RP of the test serial(s) is <0.5, the
serial is unsatisfactory.

5.1.5.1 A test serial with an RP <0.5 nay be
retested by conducting 2 independent replicate
tests in a manner identical to the initial test.
Cal cul ate the results of the retests in the
fol | ow ng nmanner:

1. Average the RP values of the retests.

2. If the average RP of the retests is |less
than 0.5, the serial is unsatisfactory.

3. If the average RP of the retests is

>0.5 AND the RP obtained in the original test
is 1/3 or less than the average (RP) of the
retests, the test bacterin is satisfactory.
Consider the initial test to be the result of
test systemerror.

4. |If the average of the retests is >0.5 BUT
the RP of the original test is greater than
1/3 of the average RP of the retests,

cal cul ate a new average RP using the RP

val ues obtained in all tests (original plus
retests). |If the new average RP is >0.5, the
test bacterin is satisfactory. |If the new
average RP is <0.5, the test bacterin is
unsati sfactory.
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5.1.6 Record the plate count (CFU dose) of the

chall enge on the test result form This information is
for informational purposes to track trends and to

t roubl eshoot problemtests. The 9 CFR does not specify
a mni mum or maxi mum CFU dose for this test.

6. Report of test results

Report the results of the test(s) as described by the current

ver si on of [BBSOPOUZ0]

7. Ref er ences

7.1 Code of Federal Regulations, Title 9, Part 113.122,
U S. Governnent Printing Ofice, Washington, DC, 1999.

7.2 Reed LJ, Miuench H, 1938. A sinple nethod of estimating
50% endpoi nts. AmJ Hygi ene, 27:493-497.
8. Summary of revisions

This is a new SAM



